Assessment of changes in vasomotor tone in vivo using intravascular ultrasound.
This study tested the capability of high-frequency, two-dimensional real-time intravascular ultrasound (IVUS) in the detection of dynamic changes of large vessel diameter in vivo. An IVUS-catheter (4.8 French, 20-MHz mechanical transducer) was inserted via the femoral vein, and advanced to the inferior vena cava of anesthetized rabbits (n = 7). The depth of field of the transducer allowed for visualization of the entire cross-sections of both the inferior vena cava (IVC) and the adjacent aorta. Changes in vessel diameter were induced pharmacologically using norepinephrine (NE) and glyceryltrinitrate (GTN), which were injected intravenously before and after the administration of L-NG-nitro-arginine methyl ester) L-NAME, a specific inhibitor of endothelium-derived relaxing factor (EDRF)-biosynthesis. Vasoconstriction and -dilation could be observed continuously from the two-dimensional real-time recordings of vessel cross-sections. Vessel diameters and cross-sectional areas (CA) were measured from still frames at given time intervals of drug infusion, and blood pressure and heart rate were recorded continuously. Following NE, an increase of aortic and a simultaneous decrease of venous CA were observed, while GTN elicited the opposite responses. Inhibition of EDRF was followed by an augmentation of the vascular responses. It is concluded that IVUS is capable of detecting changes in vascular dimensions in vivo. Thus in large vessels, IVUS may become a method for the direct assessment of vasomotion in vivo.